Abstract. Aiming at the difficulty of fuzzy synthetic discrimination model of NC machine, this paper proposes the primary diagnosis results which change the evaluation factors from high dimensional features to the low one based on the initial diagnosis results of classifier. It reduces the complexity of the model and constructs a single stage fuzzy synthetic discrimination model for fault diagnosis of NC machine based on information fusion successfully. It puts forward the method of evaluating classifier classification ability from tow aspects of validity and accuracy, constructs the whole weight allocation method of classifier and the evaluation function according to information entropy, and finally reduces the influence of subjective factors.
Introduction
Most faults of NC machine （in addition to sudden failures）, the failures follow a gradual progression from scratch. In the course of failure, the state changes of NC machine tools do not actually have a definite boundary. In addition [1] , the CNC machine itself is a complex system composed of many subsystems, and the uncertainty of the state of the fault diagnosis of CNC machine tools, as well as the uncertainty of the fault, is called fuzzy. Therefore, to a certain extent, the fault diagnosis process of CNC machine tools can be regarded as a model reasoning process [2] , which is the theoretical basis of using fuzzy mathematics to solve the problem of numerical control fault diagnosis.
CNC machine tool fault complexity, concurrency characteristics, increase to establish the diagnosis model of fuzzy comprehensive evaluation is the fault model [3] , factor sets the number of elements will have a greater impact on the final evaluation results. This is the weight allocation process, must satisfy all the evaluation factors, the sum of weights is 1, this condition is decided. The method of solving such problems is to establish a multi-level fuzzy comprehensive evaluation model, and then to carry out high-level evaluation between categories [4] . The mathematical model of the two level fuzzy comprehensive evaluation can be recorded as:
Regardless of single level or multi-level fuzzy comprehensive evaluation model, each evaluation factor is not exactly the same in the concentration of factors. In order to reflect this difference, it is necessary to assign weights to each evaluation facto [5] r. Whether the weight is reasonable or not has a direct influence on the correctness of the final result, which is the most important part of the fuzzy comprehensive evaluation method. In this paper, the fuzzy synthetic evaluation model of CNC machine tool fault diagnosis based on information fusion is established by combining the information fusion technology with fuzzy comprehensive evaluation.
Establishment of Fuzzy Comprehensive Evaluation Model for Fault Diagnosis of NC Machine Tools
Factor set U. In the establishment of the fuzzy comprehensive evaluation of classifier fusion model, evaluation object is no longer a number of features, but converted to the classification ability of each classifier to evaluate the following elements for each member classifier factor set [6] . If you assume that there are J member classifiers, the factor set is denoted as .
Judgement set V. Each member of the classifier judges the type of the fault, and all the types of faults to be diagnosed constitute the set of judgments. If the number of fault types is , Set of judgement as .
Single factor judgement. Single factor judgment is defined as a single factor judgment, which is a fuzzy mapping from U to V ,
The degree of membership given by classifier 
All members of the classifier output are combined to form matrix R, called the judgment matrix.
constitute the basic model of fuzzy comprehensive evaluation for fault diagnosis of CNC machine tools.
Weight Allocation Method Based on Information Entropy
Classification Capability Evaluation Function. Suppose there is a consists of three disjoint categories . Then according to the principle of maximum membership, two classifiers on the sample made the correct category judgment, but obviously, the result of classifier 2 is not as reliable as the result of classifier 1, and the result can only be accepted in practice. A classifier with excellent classification ability should guarantee a certain diagnostic accuracy on the basis of sufficient diagnostic rate [7] .
Weight Allocation. According to the previous analysis, the classifier's ability function is based on the complementary relation between the classifier classification ability [8] , the evaluation function and the classifier classification ability: is a fuzzy vector, and the maximum membership principle is used to judge the fault type.
Comprehensive Evaluation Based on Evaluation Matrix Classification Ability
Steps are as follows:
1)First, the output of a fault type, the output of the test sample, the sample of the diagnosis conclusion and the expectation are calculated [9] , and the evaluation function of the classifier diagnostic accuracy based on information entropy is calculated, The classification capability
H is obtained. The sample whose diagnosis is not in accordance with expectations does not have to be calculated at this step.
2)According to the number of samples, the evaluation function of classification capability j e H is obtained. In general, multiple fault types are tested with the same number of samples [10] .
3) The misdiagnosis rate Suppose there is a sample X , the output of the J classifier is composed of the matrix to be evaluated R , remember to: 
Fault Diagnosis Experiment of NC Machine Tool Based on Fuzzy Comprehensive Evaluation
The BP model of the ball screw module is diagnosed, and the output of the BP model can be promoted as the possibility of various fault types, and the data obtained are normalized.
In the experiment, three classifiers, BP, RBF and SVM, are selected to classify and classify the randomly selected samples, and further fusion of the samples with diagnosis conflicts. 
Conclusion
The experiment saved to verify the feasibility of the fuzzy comprehensive evaluation model of fault diagnosis based on information fusion, but also verify the overall weighted average algorithm based on information entropy and effective evaluation method based on matrix improved the ability of classification. Because does not have accurate mapping relationship between fault symptoms and fault reasons for this kind of complicated equipment, CNC machine tools, the given fault diagnosis method of fuzzy comprehensive evaluation, constructs a fuzzy comprehensive evaluation model for the diagnosis of CNC machine tools based on information fusion, in-depth study of the method of determining weight vector. In view of the uneven diagnosis ability of different fault types of classifier, the weight vector based on information entropy is improved into weighting matrix, which can evaluate the diagnosis ability of classifier more carefully.
